The volatile oils obtained by hydrodistillation of the stem and root barks of Pyrenacantha staudtii Engl. (Icacinaceae) were analyzed for their constituents by Gas chromatography-Mass spectrometry (GC-MS). Hexadecanoic acid (38.7% and 63.0%) and 1, 8-cineole (11.1% and 4.6%) are the quantitatively significant constituents of the oils, respectively.
The family Icacinaceae consists of about 24 genera with over 150 species of plants [1] . Pyrenacantha is a genus of shrubs that grow by climbing up trees in the tropical rainforests they inhabit. The tribe to which the genus belongs (Phytocreneae) is characterized by the warty appearance of the inner wall of the endocarp of its fruits. Pyrenacantha staudtii Engl. is a perennial woody climber. It finds ethnopharmacological utility in the treatment of various intestinal disorders, and its potential as an anti-ulcer treatment has been described [2, 3] . In another report, extracts and active fractions of the plant have demonstrated potential as an antiabortifacient and antidysmenorrheal [4] . Results from the in-vivo antimalarial assay showed that, at a daily oral dose, the dichloromethane, chloroform, ethyl acetate and n-butanol fractions from P. staudtii produced >80% chemo-suppression of the parasitemias by day 4. The aqueous extract showed in vitro antimalarial activity with an IC 50 value of 15.2 μg/mL [5] , without any toxic action. Phytochemical screening has revealed the presence of alkaloids, saponins, tannins and fatty acids [2] .
However, no single compound has been isolated so far from this species.
Despite the phytopharmaceutical potential of this plant, there is a dearth of literature reports on the volatile and non-volatile constituents of this species. In this paper, we report on the volatile constituents of P. staudtii from Nigeria, as part of an extensive research program directed towards the chemical characterization of potentially useful, but poorly studied species of the Nigerian flora [6] .
Volatiles from P. staudtii were isolated by hydrodistillation in an all glass Clevenger-type apparatus. The yields of the oils were 0.12 and 0.24% v/w, respectively for the stem and root bark. The isolated volatiles were analyzed by GC-MS on a HP-5ms column. This is the first report aimed at the comprehensive characterization of the volatile compounds from this species in particular and of the genus Pyrenacantha. The constituents that were identified from the oils of P. staudtii are shown in Table 1 were identified, 29 of which are common to both oils. The identified constituents represent 98.0 and about 100.0% of the total oil components for the stem and root barks, respectively. Identified components belong to different classes of volatile and semivolatile compounds, which are characteristic of epicuticular waxes.
Many of the identified monoterpenes and sesquiterpenes are ubiquitous, such as α-pinene, α-phellandrene, α-terpineol, 1,8-cineole, β-caryophyllene and caryophyllene oxide.
C 13 -norisoprenoids, such as α-ionone and theaspiranes, were also present in the oils. Fatty acids and fatty acid-derived compounds including alkanes, alcohols, and related carbonyl compounds, which are typical constituents of epicuticular waxes, were also found in both volatile oils. Napthalene, an aromatic compound, was found in the root oil, while 6,10,14-trimethyl-2-pentadecanone and (E)-phytol were present in the stem oil.
The compounds occurring in higher proportions in the stem bark oil are hexanedecanoic acid (38.7%), 1, 8-cineole (11.1%) and 9-octadecenoic acid (5.0%). Other significant compounds are farnesyl acetone C (4.5%), caryophyllene oxide (4.0%) and 9,12-octadecadienoic acid (3.0%). The root oil was highly dominated by hexadecanoic acid (63.0%).
In addition, 9, 12-octadecadienoic acid (8.4%), 9-octadecenoic acid (7.3%), pentadecanoic acid (4.8%) and 1,8-cineole (4.6%) were also identified in sizeable quantities in the oil.
Seven fatty acids are important components of the oils. They are tetradecanoic acid (myristic acid), pentadecanoic acid, hexadecanoic acid (palmitic acid), heptadecanoic acid (margaric acid), 9,12-octadecadienoic acid (linoleic acid), 9-octadecenoic acid (oleic acid) and octadecanoic acid (stearic acid). Fatty acids are important components of plants and have been isolated from essential oils. For example, lauric acid (dodecanoic acid) is the main acid in coconut oil and palm kernel oil, while nutmeg butter is rich in myristic acid. Palmitic acid, the main constituent of the essential oils in this study, is also an important constituent of most vegetable fats, such as sunflower oil and soybean oil. Palmitic and linoleic acids are the major compounds of the stem essential oil of Anthemis altissima [7] . This compound has been described in higher quantity from the essential oils of some plant species, including Prunus mahaleb [8] , Salvia microstegia [9] , Capsicum chinense [10] , and Hippophae rhamnoides [11] . In higher animals as well, it is one of the compounds which is thought to be responsible for the strong odor of Giraffa camelopardalis reticulata [12] . In addition, hexadecanoic acid is well known to exhibit a number of biological and physiological activities of importance. These include oviposition-deterring pheromone [13] , mosquito larvicide [14] , and sex pheromone [15] . Several other constituents of the oils, such as 1, 8-cineole, α-terpineol and β-caryophyllene, have found use both for medicinal and industrial applications. 
Isolation of the volatile oils:
The air-dried and pulverized samples of the stem and root barks (250 and 185 g, respectively) were hydrodistilled for 4h in a Clevenger-type apparatus, according to the British Pharmacopoeia specifications [16] . The oils recovered were decanted from water and dried over anhydrous sodium sulfate. The resulting oils, which were collected and preserved in a sealed sample tube, were stored under refrigeration until analysis.
Gas chromatography-mass spectrometry (GC-MS) analysis:
The volatile oil samples were subjected to GC-MS analysis on an Agilent system consisting of a model 6890 Gas Chromatograph, a model 5973 Mass selective detector (MSD) and an Agilent ChemStation data system. The GC column was an HP-5ms fused silica capillary with a (5% phenyl)-methylpolysiloxane stationary phase, film thickness of 0.25 μm, a length of 30 m and an internal diameter of 0.25 mm. The carrier gas was helium with a column head pressure of 7.07 psi and flow rate of Identification of each individual constituent of the essential oils was achieved based on their retention indices (determined with reference to a homologous series of normal alkanes), and by comparison of their mass spectral fragmentation patterns with those reported in the literature [17] and stored on the MS library [NIST database (G1036A, revision D.01.00/ChemStation data system (G1701CA, version C.00.01.08)]. Further identification was achieved by comparison with previously reported data [18] [19] [20] [21] .
